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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a mobile communication 
system whose high quality and large capacity are realized without 
lowering its channel capacity, increasing its system scale and 
increasing its costs. 

SOLUTION: The apparatus is provided with a plurality of correlators 
103 which calculate the correlation of codes of desired wave signals 
contained in received signals of respective radio reception parts, a 
plurality of beam forming devices 104 which form one beam from 
outputs of all the correlators, a detection circuit 106 which senses a 
reception timing from outputs of a plurality of delay profile parts 105, 
a plurality of demodulators 111 by which the received signals of all 
the radio reception parts are demodulated on the basis of the 
reception timing, a plurality of beam forming devices 112 which form 
one beam from demodulation outputs of all the radio reception parts, 
and a control part 114 which weights the respective beam froming 
devices so as to form a beam. 
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sfi $ tifc^mmmz-t ^tii mw.mm^(7)^^m m i 
^^t<^X(nmmzmu^timm^cotii:hiX:h I 

mL<r)W. 1 t'- Aj^figfgcoaj:*] ^^m^zxi) Lxmm 

ray 7-1 fUi±m-him(^mmrn Vr^JV^h. 

rx3y7^lvu(rlmzm'^\^xm'&^■t^m\!&ut. 
^^■b^^x<r)mi^mmzm^^ix^mns.imi<zi. o 

^zm-i%^mttm^(r)m.m^h . 
w^<r)mimz^m\.zmm^ixummz x'oum titz 

m.<r)m2(7)}d-mmcn^mzn?i.m^'^nx 
m.<r)m<r>\i-m^mznL. #fflRis*>^>coai:>} 
^^^hbth^z. mL<^s^2(r)\L-i.mis.mzm,^ 

t^^^oyv—i^aymmimi-. Miah'-A-^x^ 
h$iJWi, m^^tifz^^- 'jyiy-i^^y^mzmrf 

mimi(Dt'-M.m^m. mmmizx-ta^titc^ 
mmmm^(^i^^nmmizM Lx^ti^-timit'-A^ 
x^ hvimmzx 'on&^tLtcimcrit'-A^ hi 
mML. zixhcoms.t^^i:iim'^fS.Lxt'-Aimi$. 

MSM2<7)t'-M,m^^ii. mm^i)'^i}if)^tii±x 
(omu^mm^ii(s^(oimm^zM l ^ti^-hmz f 
-Ar^x-f hmmmzx^niii^tLt:m<r>h'-j.'y^ 
h^r^au, zti(:>mnmnm-^^Lxt'-i. 

tOOOll 
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:^^im^fznmi^miii^xfu^^(r)mm>i,zmi. ^ 
i>znmm^^h(r)m^m^i'^m-imiimmi^<^'7)u 

f 0002] 

iM^cotiWj] men. ^co-^^i'i'TyT-i'im^fz 
c DM A:(3^t!if!|!ji ft i/xr AiOStffi^lciift 1 J. 
— t':»-(7)*^fi-f S:Sfi1-|.-fe:? ^Sfi^Scoyp -y ^' 
llt'S)!.. a6SrfflV^t^a!*^0^t!)il|:ii^ivX7^Ac7)t!| 

*ia(t-^Sr Sfi-r 1. J^^ma 6 1 ^-t 2 *c7)r y T-^ 5 
oil , 5 0 12 ?rffl^^/cr^/^'->'f■'^g^i^^TOo 

do L7t:#Tyr-:h5 0 li .50 12 tci:'9^fi$^i 

fzmmmm^m^5 0 2i ,5022 {cfe(,>T-?-ii-f 

m^^ith. -eLT, #*E|ISfig|55 0 2i ,50 22 

3<^$^i/cf^, A/D'^m^zx'OTi^y)\^mz^ 

i^^ilh. =S-*IISf|gP5 0 2i ,5 022 cOttj:^{i-9- 
20 -^■v-gIi5 0 0i:7.fy;y-gU5 10i:t:jI^>n^. 
C 0 0 0 3 ] -t-^^ -a? 5 0 0 T1i*-f fflraS 5 0 3 

1 , 5 0 32 iz)3\>^x^m^iz^ttiimmmm^^ 
n^nm^n-tat. ^mmmzm-^^mmrayr 

'f;L'ftSg55 0 4i ,5 042 {Cfcl->T)l®rn7r-Y 
A';^l^ai|iig55 0 5{idi7)il®ro7r 

{m^^\^mty -f y^'-U5 1 o*i^-ri>fii)i§§5 1 
»fi-^E t tr 7 -f y 5 1 0 \z^m-h. 

30 [0 0 04] -^r, 7^>';y-a5 5 0 0{i. #iEif|gft 
gK5 0 2i , 5 0 22 i]^t>Wzmm . f^xm^W\^5 

0 5 <i> aj :>] $ ^tl. gft^ ^ $ y i/jiftift^ E 1 7 y T 
"^-^WMmmFim^^xmrnino . ap*>. rvr 

s yym^m^EX'm^^titzy ^ s y^T'=g->'>-xcoj£ 
ra^ff ^ . mmkmm±. m^-^&^5 1 2T' 
^f^^ixx\mmm2o\,zmhfih. 
[ 0 0 0 5 ] dfioj: ^ ^^idfrjifiv-xxArtosifi^ 

iOryr->-50 1i , 50 I2 tLxmi\,Zyrst^9f 

6 0ScO^/il (^:;^) ^1S^co-fe:?^'tc^MiJL;tt 
^9 9i:m-thTyri-X'h^ . Wi&Ltzi,oi.z2:^ 
coryf-fSOli , 5 0 I2 (;J:|):J^'f A'-i^-f^^ 

mwimi)'mm-h^wm^.^th^ti}<x'^. t 
fz^y^'^mmmzmh'^wimhtLttK't 

[0006] 

50 m<^-i^yyizmifz^.m7iZ7ik-ri:oiz.m- 
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6 0 1 (r>^mmzMi-l T^mt^j: 0 . Zolfzf- 
»mzX 0*i8^A'^^;UcoSftco(KT^*a< i: i: t (c. 

[00 0 7] UzifnX. *^BHIi, ^ttfittiimi'Xx 
[0008] 

'f-f%=i-^ziif'mz^^^i\.^TyT^%=i-^i^fhm^ 
\,zm^zm.^K^^Mk^mmzi, osftsft^cgfifi 

M^t. ^'iifi^xcnm^^zW^^ii.miW^^-h 
iXij LX 1 ocOh'-A^ Jgfigi-saStO^ 1 cOt'-A 

mufc, m^<r>mi(r>\z-Am^^cr>iii:hi^mtzx 
ij LxmmrayT-i)Ui±!^-thmmcommrayr 

mzx ^^ti^iit:mm^m\iim^(><r>^mi'^ s 
^mizmmtiummzj:y)m^iifz^xff)m^m 

tii:nizmi^mi:n-ox^^-ti^^i!^b. mi<r)mi 
(^^'-j^mmmzni. mm^i)-^<r)tiiMzt'-A^ 

ij^zt'-A'^x^ hizX im^mit:nh^X t'- A ^ 

m.f,zm<i%\^-j^^x^vimiithh<^x'hh, t 
fz. mi<^t'-i.mm. mmmzw-m^hrz^ 
wim^m^(7)mnmm^znLx^tirtit'-M.^x^ 
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h^ji9a5t;j;oa[!±i$^i-^ds^oh-A'>x>f him. 

Zti(:>cr,mM.^^i1iaM^fS.lXt'-AimfS.tl 

i^xffimm^mmo^iSii^commmiiznt^ti^ti 

[00 10] 

10 LTDiHfl-ri.. 

(l^liO^McO?^®) mm. 2|s:^H3C^|.v;Uf-h'- 

h, *v;i.^h'-ASfisis{i. iigfteS[CDMA:fr5Si 

Si's . 

[0011] *v;p^b'-ASflSlfi{iil^M-7;i.-?-h- 
-AS^;^'rAOgfillMT'$)0. 01T'Ji4oc7)t'-A 

/H-h'-A^fiSSfi, nfi^OT>'f•:^Sg^lO li - 
1 0 In b. #T>-T-^*■?l Oil —1 0 In *>4><o 
^(i^(RFfi-t) $rTi''^/l''<-X>'N>Hfi-^(;^ 
m-r^ nfflOMtSfiSP 1 0 2i ~ 1 0 2„ b. *h'- 

gpi OOt, ^f-^r-gPl 0 0*-'^itiL?t^'f Sy/ 

•C'j£feic$-ffi,^ft:»;lb^fi£5-ff a 7 -f yfj'-^ 1 1 o 
i:, h'-A-^x-f h (asa;^) $-iS^-ri,t'-A'>x 
'f hlWSPl lAbti^h^jih. 
30 [00 12] ^C:T\ -t-^v-aiOOtlfi. T^T 
:^*i^n^i^cOfflR|^l 0 3i -10 3n b.^-f 

b'- ASt^ ( 4 ffl<0 h'- A ) (T) t'- AJg^fg 1 0 4 1 
-1 0 44 ^-d^W^cn^mruyr^ 

0 5 1 -1 0 54 , VN-x^ltilllK 1 0 6 iimnt^ix. 
X\^h. 7-f y*'-gpi 1 owi, ^Siofiii^ 
nil -1 1 l4 b. flPSl 1 l««i:|5li!:(7)h' 
-AJgJttSl 1 2i -1 1 24 ft:^it-&fi£Sl 1 3 
i:*-'iS»t^>i^•Cv^|.. 

[0013] z<^ii 3 ic. m 1 <7)^)5S<7)jg<®{i^ t^ji^io 
40 ^9i'7yTi•■^:m^•^tzme\,Z7nt^^^mm-i^^r 

-umy ^ ytf-mz^fi^ix. t-AjB^tgi o 4 

1 -1 044 m/\i-mWL^l 1 2i ~1 1 24 Iris 
Jt, ■t-f-+-g(ilOOOf-AJgBic#gl0 4i ~10 
44 i:7.<>';y-g?l 1 OcOh'-AJl^^Sl 1 2i -1 
1 24 <0?J(:^(C±fcji{C«-h'-A}BfS§|«ot'-Ar>x^ h 
5rlS^1-§ h'-A-^x-f Vmm^ 1 1 4 

hh. -9-— J-A—gSl OOiOh'-AJg^lgl 
0 4 S: , ±«-ri. t'- Ac7)i!c:}MStt, 1 o<0 t'-A 
miSl 0At,z±X<r)7y'ri-mi-t'i6<7)X1im(r)i(Si 
50 rafiAiA:>jSiil.J:otcffljS-fl.ti:ttc, 7^y;y- 
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ui 1 o<ot'-i.jg^si 12$-. ^^'^ammti 

x-f h$ijffll^l 1 4lcJ:'5iS^$iil.h'-A'^x^ hSr 
[00 14] ll2(±-9--f-\'-^i oot7-<y 

A'-M 1 1 0(C#t*lS#t--AffMfs 10 4. 112 

■tS^?Snffl^cr)^t^SHa5r^T3/ii6, ( 4 x n ) fico 
*»:S2 0 1i:, (2xn) <@<7)»S20 2i:. $ii> 



20 



[0015] l:j±cr)mzmi&Wc-7jU^\L-J^'S:m 
^•tnm<r>TyTi'm'fi oil -1 0 In TSfiSix 

10 2i ~10 2„ lCjI^>*tl.. #*l*|^^iffii 0 2i 

-10 2n xii. ^ti^iiztihcoRFmm'^m^^ 
la ( I F«) t3;M»iicsa«L, *^oll^L^v^@«)flJ^f 

7r^Uj:^^A/D^imX'Ti^^>\^^iz^lXiiitt 

t. 

w ( m, n ) 

= e xp { j x2;r (m- 1 ) ( n - 1 ) /s + j ;r ( n 
fzfiL. mJit'-A-hWN' ( t'-JUm^iO#-f ) , n [ 0 0 1 9 ] ^. 

w ( m, n ) 

= e xp { j X 2 ^ (m- 1 ) ( n - 1 ) /4 + j ;r ( n 

fcv-»T. ry'ri-m'i'i-y^w r 1 j cOTy-f-^-^flil 

n ) J4 { 2 ) i(i£7)m. n(Cf n^'ixe r i j SrftALT 

[00 20] icoJ:pt. #ryx-^S^ 1 0 li -1 
oin c7)ffiia<itiJ::']titL, •^-i-^-S^ioo^<^h' 
-jUJgfiglsl 04i ~1 0 44 {cj:Ob'-A'>i-f h*< 40 

l^i^ 1 0 1 1 - 1 0 1 n ott}:?7ia«offifflA<ai§ *l 

h. zixizx'o, ■^^-f•■v-^[Pl oocoh'-Amssi 

04i -1 044 \i^ti^ilim(r)\z-J:.i^fSil,xn 
^(ommroyr^H'im^lOSi -1054 ^itj;>i 

[002 1 ] 03 {±. •t-^A'-gRlO 01^04 liOt' 
--^J^fiSSI 1 0 4 1 -1 044 *»<?>=&ii(ctii:>5$a.s.t' 
-j^^4<r)t'-A^-<i'-y(omx'hi. zzx\ t'-i. 

JB^Sl04i «'(b03tCS^-rh'-i.aA«tB:^$fl. A»*50 



* [00 16] =g-iS*«SfigP10 2i -10 2n <7)ai:»j 
a. -t-f-^r-SBl 0 0fc7-f y;>y-SPl 1 0(Cj^<^^l 

I), ^mt^^ii^i 0 2i -1 0 2n ^c^^f5t^■9■— 

+-gB10 0<7)nffl<7)ffiRll5l 0 3i -10 3n ii. 
ixm^ii^SftgS 1 0 2 1 ~1 0 2n i'(>(^iii:hm^ 

ismtib. ^mm^iz^ttimmmm^m^n 

mmi^ti^hM.ltiLXlii:hti>. ClcOfflRISIl O 3i 
-10 3n cOnf@coai:>j«4#h'-A®«Sl 0 4i -1 
044 t:3Mf.fL, b'-AJgRgfgl 0 4i -1 044 I^T 
10 ^n-fnt'-i. •> X ^ h J: 0 S^ff (Wtrfciil. . # 
fc'-AJg^^l04i -1 044 ^Oh'-A-^x^f hii, 
Wh--A>t?x^ hSiJTOl 14tca:0i6S$^l|,. 
[00 17] ZZX\ m2i^m^^^-^r~^lOO 

j^(7)h'-jxm^^io4(Dmmz-:>\,Kmmt^. 02 

l±loc7)h'-AJgfig?So«Bg^^LT^^So -9--^^- 
liSl 0 01*1^0 h'-AJBB!c2l 10 4(4. #Tyr-^-^^l 

Oil -lou mz^m^ti, «-*BMSio3i -1 
X. m^^2oikiim^20 2tim^^xm^<r)t'- 

A-^x-^hwdn. n) SrjS'Jt^ij-tf-l.. ::oL-C?«» 

$^i:<:#r VT-h^^ 1 0 1 1 - 1 0 1 n ^comnt^m 

Sr, rdfaAI^-^'2 0 3^tti^)U7^aAU'-^'2 0 
3l:J:0JP»-^«S:tT^. 

[00 18] ZZX\ h'-A'^x'f (m, n) J4. 
(1 ) 5e(cJ:'3Ka5tl.^i:*<T-$S. fiP*>. 



■l)/t| (1) 

X\ ^J;t«f4flS<7)ryr-^Si^l:fflv^ 



i)/4) (2) 
★ -^f-AJgJtlll 0 42 *^<;>03«Oh'-Ab*Jaj^j$ti 
TV>Si:tt{C, h'-AJgfig^l 043 *>^>@3<0t'- 
Ac*itii:»]§ix, §f>(Ch'-A«Bg;Sl 0 44 *»<;>113 
(7) t - A d A^aj^j § h.T V ^ -i. t tfO i: -ri, . 
[0022] -^-f-x-U 1 0 0rtcO#h'-AJg^gSl 
04i -1 044 *>#>til:']$it.|.t'-Aa-dta^ 

jl®7-n7r^;Wft^3l 0 5i -1 0 54 {±jlE 
rayr^ i)^{:MLtX^^Xtkliim^loe^lii^t 
''^•;^^ti5[51Sgl0 6(4, #h'-AftcoaSrD7 r 

S^SrH 1 (cS^tSft:?-^ S y/iittft^ASt/h'-A 
#^jl*nfi^B t LT 7 -f y;<f-g|5 1 1 O'Vjl^D-fl.. 

[00 23] 7-fy;<f-gBi low, MJeUc 
i 1 1 li -1 1 l4 S-^L. Hi<0 

1 m<^tmmz\i^ryr1rm'f- 1 0 1 1 - 1 0 1 



(5 

7 

<-^^^ym^<^ummhtii, mm^i i ii ~ 
1114 <7)ai^j{±t'-Aj^fi)4^i 1 2i ~i 1 24 ^tb 

ti^tlX. t'-A}^^|§l 1 2i ~1 1 24 tctOk'- 
A-^x^ hA^SgS^^t^^cf*, h'-AjefigSSl 1 2i ~1 

124 c7)^s:ai:^{i:-eii'fiijDi:-^fS;$fLi,. 

[ 0 0 2 4 ] 1 1 ocn^t'-^mfS.^ 

1 1 2i -1 1 24 (Dmmi. m2i,z^Lfz-^-^-^- 

SPl OOOh'-AJg^^l 0 4i -1 044 t|5ltT'*> 
«»$tll.h'-A>^x^ ytXigiajllIgSl 0 6 

t^hni. y<y:^'-^\ 1 OOh'-AJ^I^tSl 1 2i 

~i 1 24 ojas^figSfiT^^aj^bfi-^tiS^kit^^Isi 
1 3A.i^ai$*i, ft;*:ib-^«Sl 1 3(*it'f-»0|g^§ti 
/ifi!SmcS-:fl^T=&t'-AJFM§5l 1 2i ~1 1 24 

C 0 0 2 5 3 J: 0 tc, *IIJfe<7)Jg®{i. ^<7)^9 
^l*lSrll5tc^-rj:3^r1SliCcr)h'-Aa. b. c. dtc 20 
Wi. ■iia!L/>:l23tc*-tJ:3(cgtl.h'-iKC7)e-^fi 

a 1 {CfficO t'- A b . c . d C7) 0 *%fi L , *0 
t'--is bcOh-^'fiBb 1 {zmcr)\i-A a , c , d cT)^ 

/ki^, r *<{aai-i, 1 1 1 tc, t'-i=, c CO h-^{aa c 1 

lCfl!!c7)h'-Aa. b. d<7)5;Pji^P*>'<aBL.. $^)(Ch' 
-Ad«7)tr-^'{iad l(Ift!lc7)b'-Aa, b, c<7)3r;p 

<iu<r)t'-M.if!^i,zM^'oxmmi-h^txmmiA^^ 
^Wim^<r)miEi<z}5\<-*xh=F»^m^'tztt)^mi,z^j: 

[0026] {^2<r)%mnmm.) ^i^wMmmLtc.-^ 
)v^\z-M.i^xr-j^x'\t. \^-j^i-m^v\m-th&mt 

tc<. L7t*<^Tt'-A'>x'f hJiJtagSl 14T15S$ 40 
fli,\L-J^^x^V\t^mt'&m.X'hh, L*>L^rA« 

*^ mms:m^<r>m^^mx'h r -< )Vifm<r> 

IS 1 cO^SfeOJgHtST ( 1 ) ^i)^hn^^iltz\i 
-A-^^x-f ^5rS^i:LTfflv^S:t'^tT'{i, b'-AJ^^ 
S*»^.4^$fL|.b'-A>''?^'-y{i^#L7::b'-AyN-^' 
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ii!,:liX'^hJ:o{,z-th. 

[0027] m4i±:^-?)Uf)rh'~A^mmm<7)fH2ff)m 
m<^Bmi^^tyx3 -y ^mx-h 1. . is 2 <r)mm<7)mmx' 
li.mi t^-rm 1 cr>mm(r>mm(,zM l . x^^f hji^t& 
BMinzmmmiiim^tmnmzm-Mm.^^co 
=>f -v ij ru-'^3 yimmm^mmz 1 0 2 tcisai-r 

[00 28] ^■vU7'U-i^3>ilfil 1 5«ill4{C^ 
•rJ:3t, i&TO*ISgfta!l 0 2i -10 2i, izMt 

x^^^jyu-'^aym^DimmL. mmm^i 

0 2i ~i0 2n <r>iti:niX:hlXimti>ztizX 
0. T>-r:>-#^ 1 oil --1 0 in ftO^-vKT"!^- 

-i^ayf^lSCSrgJI.-^KS i^^UfU-^^ay^ 

t-b'-A-^x-f h*iJ<»S15 1 1 A\,zmmt. 
[0029] b'-A-^x-f MiJgpgBl 14{i, df-vl»r 
U—i/gy^Sl 1 5CJ:0^ai$itf^^-vUyu-i^ 

3 ym.cmmi-fz ( 1 ).5^:t'»ttj$ni.as«;?i'ic 
^LTb-An^x-f h^^mth. zzx\ ^^oy 

U— i^aWmtti. «-7yr-^^?^l 0 li ~101 

n (CWjC-f S##SiiaSfigPl 0 2l -1 0 2n C7)^ft 

[0030] 0 iz^2(7)mmcommx'\i. u 
yv-i^ a y^m 1 1 5 mm ifz^mu'S:tt^ 1 0 2 

1 ~10 2n tfOdrA'';7'U-i^3yfM^^ffll,^T^-^'J 
7'k-v-3y9-^:?;>rttcb'-A'>x-f hSrSS^S 

{ih-^^i)<\^-M>m^iimmzm^ti. Mmuzt- 

[0031 ] m±iJiB3 J; 0 lz:^-7ii.^\z-A^mm 
Wi, tsf^co-b^^Tyf-^^i^^^xAtcij^tl.^-fe^'^ 

>-XrA5:"rfiglc-ri.hfctlc, ^Tyr^^^tc^gg 

^fi^^ttzm-^Xi^. -?-(7){ff>o#^fflmtT. K0L 
b'- A i:TEL<m^ti>Zti)<X'^?>. 
[0032] 

mmmmmzx'o^mn.fz^mmm,z^itihT)r 

ffl5atff*>f><7)ai:>]$-A:>] LTi oiOb'-A^jBfigt-SIS 

gtc7)®lcOb'-AJgfi£|§t, ^S^^7)^l<0b'-Am^ 
J: 0 5 it S # b - A *^ /o ^ ^xco 

Sfi^'^ 5 yyiw^(rmmruyr^)vw><nmf]\zm 
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t . ^xc^m^^m^mmtiiMX:h tx i oc?) t*- 
izntx. mm^com-fjizt'-j.^ x-i hizxim^n 

mitThii:X\:-Ai:m&^-\tlXol,zttzcr)X\ 
CT) 1 oc7)-b ^? ^ S:1t^cOh'-A(C:«-ttt:iili$ii-S Cl i: 

^zmm-ttm. ^)Ui:-^t>i,z^-^i^^itth:it^j:<m 

J; 3 Lfzcr)X\ ^m.m^c^>miAizif f>o # 

i^^iEL<miRi/m2(7)\:-Am!&mzx'om^^'^ 



(6) ^#12 00 1-3 4 574 7 

1 0 

[01] V;W^t'-AS(l^g(7)|S 1 (7) 

[02] vyl^f-h'-ASfi^BrtcOh'-AJB^i'Jco^ 
[03] -7;l.f - h'- ASfi^ST'Sft $ S # t'- A 

[04] '7ii^^t'-A^m&m.cr>m2cr>mmcommi 
if;-f/a y^frnx-hh. 
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